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FOREWORD

This research and development was conducted in support of FY79 Exploratory
Development Task Area ZF55.521.018 (Organizational Management), Work Unit 03.02
(Expectancy Theory of Work Motivation) under the sponsorship of the Deputy Chief of
Naval Operations for Manpower, Personnel, and Training (OP-01). Additional support was
provided under a task order from the Long Beach Naval Shipyard.

Appreciation is expressed to Mr. Robert E. Morgan, Head of the Computer Systems
Branch of the Naval Sea Systems Command; Mr. Joe Gilmore, Head of the Management
Information Systems Office, Long Beach Naval Shipyard; and Mr. Don McConlogue, Head
of Operations, Management Information Systems Office, Mare Island Naval Shipyard.
These individuals expended a great deal of time and other resources in the support of a 3-
year project aimed at the development of a model monetary incentive program for
government employees that, without their support, would not have been successful.

An earlier version of this report was presented at the 21st Annual Conference of the

Military Testing Association held in San Diego, California, 15-19 October 1979.

RICHARD C. SORENSON
Director of Programs
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SUMMARY

PFoblem

Navy managers have long expressed the need for methods to motivate their

subordinates. A number of successful programs in the private sector have used the

technique of incentive management to boost productivity at the individual level. This

method has not been used in public sector organizations because it was felt that the

existing incentive awards program was not suited to the requirements of incentive

management.

Objective

The objectives of this effort were to develop an incentive management program

within existing federal guidelines and to test and evaluate this program in government

organizations. This report focuses on the behavioral principles involved in the develop-

ment of the program, and how their application influenced the productive output of the
workers involved.

Approach

A performance measurement system for key (keypunch) entry operators was devel-

oped. A monetary incentive program based upon (1) the measurement system, (2)

supervisory training in incentive management, and (3) a unique application of the special
achievement award (Federal Personnel Manual, Ch. 451) was developed as a training
package. Training in incentive management was provided to the managers and supervisors
of eight management information offices. Following the training, the managers and
supervisors were required to implement the program within their organizations and
provide data to the research team. A minimum of 6 months of data were collected. At
that time, members of the research team visited each office and collected interview
information to determine the extent to which the program had been implemented as
required by the training objectives.

Findings

Six offices had implemented the program and had provided sufficient data for
evaluation. In all but one, there were significant and cost effective gains in productivity,
ranging trom II to 55 percent. The lack of a productivity increase in one organization,
and the variation in the others, was closely related to the extent to which the behavioral
principles were applied.

Conclusions

Increases in worker motivation that result in higher output can be achieved through
incentive management methods. Furthermore, the absolute amount of success with such
methods depends upon the stringency by which certain basic principles are applied.
Finally, the existing incentive awards system, with minor modifications, can be used to
achieve the goal of increased worker productivity.
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Recommendations

It is recommended that OP-14:

I. Develop supervisory training courses in incentive management and implement
such courses for all civilian supervisors.

2. Use existing performance standards in the practice of incentive management,
and develop new methods for measuring job performance.

3. Use objectively measured work output as the primary factor in determining
incentive awards, performance appraisal, and advancement.
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INTRODUCTION

Problem

The behavioral approach to personnel management has received increased attention
in both research and applications during the past decade (Luthans & Kreitner, 1975;
Miller, 1978). The success of feedback, reward, and other incentive management
techniques can often be attributed to the effective application of known behavioral
principles. Such strict application of the principles associated with feedback (specificity,
timeliaess, frequency, etc.) and rewards (contingency, equity, timeliness, etc.) are not
typical of management practices. In fact, the salience of these principles was determined
in controllod laboratory settings designed to examine learning behavior (Marx, 1969). The
management community, however, has "virtually ignored the findings of empirical
psychology, which has been built on the same technological methods that have produced
the greatest gains in productivity in the material area" (Miller, 1978, p. 2).

Managers have been reluctant to use incentive management for at least two reasons.
First, the effective application of tl._- principles requires valid performance measurement
that reflects work output. Highly complex jobs (i.e., those having many and assorted
separate tasks), as well as highly cognitive jobs, represent a significant (although not
impossible) challenge to such measurement. Second, the behavioral principles have such a
common-sensical nature that they are seldom strictly and consistently applied in the
practice of management. This paradox can easily be observed in the day-to-day
interactions between supervisors and their subordinates and is often associated with
difficulties encountered in the annual performance appraisal (Lefton & Buzzotta, 1977).

Purpose

The purposes of this effort were (1) to develop an incentive management program
within existing federal guidelines that provides monetary rewards for Navy civilian
employees and (2) to test and evaluate the program in government organizations. This
report focuses on the behavioral principles involved in the development. A more general
discussion of the details of the project has been presented in Shumate, Dockstader, and
Nebeker (1978). The test and evaluation of the program were facilitated by the training
of managers and supervisors in the principles of incentive management.

APPROACH

The Measurement System

In its most elementary form, an incentive management system must contain (1) stated
goals or objectives, (2) a clear method for determining whether the goals and objectives
have been met, and (3) a system for giving rewards to ensure that they relate to
performance. In the system described here, these conditions were met by the use of
performance standards, performance measurement, and a unique application of the
superior achievement award (Federal Personnel Manual, Chapter 451).

Task Studies and Performance Standards

The ;ob studiec- for the development of th_ r-_entive mqargement sy-term was that of
the data entry operator or "key puncher." Data entry operators participatin6 in this
research used electronic key-to-disc data entry terminals. The information on the disc is



later transferred to tape. This tape contains all of the information pertinent to the task
being performed, including operator identification and stroke rate in both the write and
verify moxles.

Wher, the information is transferred from disc to tape, it updates an historical file on
the particular task being performed. Consequently, historical information, for as long as
a year, is available for each task and for several different operators performing each task.
This resul 's in an historical record of the performance. In the organization where the
incentive rianagement system was developcd, hereafter referred to as the pilot site, these
historical records were used to establish the standard or expected performance rate for
each key entry task. For information on standard development in subsequent applications,
see Nebeker and Nocella (1979).

Performance Measurement

The notion of accountability is fundamental to the successful application of incentive
management. Such accountability is typically achieved by the development of a thorough
performance measurement system. In order to achieve this, management must perform
task and work flow analyses of the job being performed and determine the exact role of
each human operator in the system. Once the task/role alignments have been established,
measures of each task need to be established. Every effort should be made to develop
measures that are (1) psychologically meaningful to the human operators and (2) sensitive
to changes in the effort expended on the task. From the management standpoint, it is
important to be able to relate these kinds of measures to all of the task-related activities
performed by the person on the job. The extent to which significant portions of the job
are not measured can very often determine the success or failure of an incentive
management scheme.

The job of key entry at the journeyman level includes four tasks that require
accountabi~ity: (1) entering data, (2) verifying data previously entered, (3) performing
both of these operations on card punch devices, and (4) preparing work to be entered. In
the program described here, the first two operations were automatically recorded by the
key entry terminal. Both stroke count and elapsed time were thus measured by the
devices used. Entering and verifying data on cards were measured in a similar fashion,
although, for some locations, only the time spent doing these operations was recorded.
Preparatory and set-up time was not strictly measured. Rather, a constant amount of
time was allowed during each shift for these activities. This time, plus personal time
allowed for breaks, interruptions due to scheduled system maintenance, and time required
f•,r shift changes, amounted to approximately 1.2 hours. Thus, an operator was expected
to be "on line" and in production for 6.8 hours per each 8-hour shift.' Exceptions to thi:,
"standard day" were recorded by the supervisor for each operator. The exceptions allowed
were any that were beyond the personal control of the operator, such as system failures,
being called away from the terminal to perform other tasks, running out of work, etc.

'At some locations, -ontrol of the work flow was such that only 6.5 hours were
required as the "standard day." This most often occurred on the second shift, as operators
were irequentiy required to stop ongoing work to bretxk fur a neal.
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Determination of Rewards

From the above, it can be seen that the data entry operator's work is measured Jr.
terms of stroke rate and time. Specifically, keystroke standards were established in
terms o. keystroke per hour (KSHR), primarily because this measure of performance was
readily available and met the previously mentioned criteria of meaningfulness and
sensitivity. In addition, production time, the 6.8-hour "standard day," represented an
additional production goal that was to be met by each operator. The combination of
keystroke rate and production time defines productivity in terms of total strokes
(keystrokes/hour x time = total keystrokes). This measure is more meaningful to the
department supervisors and managers than KSHR, since it is the best measure of the
volume of work tnrough the operations section of the department.

Indices ot these three measures were developed to aid in the administration of
rewards. Both keystroke rate (KSHR) and productive time were expressed as percent of
their respective standards. Total productivity, or the effects of both speed and time, is
the multiplicative combination of the indices (i.e., productivity = keystroke rate x
productive time).

The rationale developed for the determination of reward is as follows: When the
worker's efforts exceed production standards, the excess output results in a cost savings
to the organization.' Under the provisions of most monetary incentive programs, the
resultant cost savings are shared with the employee, usually at the rate of 30-70 percent.
In the federal government, such cost savings are shared at a much lower rate--recom-
mended to be at 10 percent or less. Determination of cost savings and descriptive
examples can be found in Bretton, IDockstader, Nebeker, and Snumate (1978). Savings is

ultimately based upon productive performance and the cost per key entry hour. The
amount of the reward determined under this program has an upper limit potential of
approximately 30 percert of base salary. In the extreme, this means that a key entry
operator working at 200 percent of standard for a yea.r could earn approximately an
additional $2850 (cf., Shumate et al., 1978).

The Management System

The administration of the program required the creation of a new organizational
structure, which, in combination with the measurement system, is referred to as the
performance contingent reward system (PCRS). An incentive management coordinator
(IMC) was selected from the organization and trained specifically to administer the

program. This administration was considerably simplified by the development of a
management report that included the input from the performance recorded by the
machines, the standard applied to the jobs, and the bonus determined from productivity.
This report reflected details of performance by task and by operator. As an integral part
of the system, the IMC was required to present a copy of this report to each operator on
the day that it was produced.

As shown in Table 1, operators can determine from this report how their stroke rate
compares with the rate standards (shown under the TOT EFF column), and how the amount
of time they spend compares with the standard day (shown under PROD). The PROD EFF
column reflects total productivity (RATE x TIME or, in the case presented here, TOT EFF

2lmplicit in the notion of the standard is that it represents the output that can bef expected from an average, fully qualified operator, working at a normal pace.
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x PROD). Finally, the last column provides the dollar amount of the reward, if any. On
the aay this particular report was run (not at the pilot site), a total of $29.70 in rewards
were earned--$11.07 by a single person.

Besides the feedback function, the IMC was primarily responsible for setting rate
standards on new jobs and processing the payments of the rewards in a timely fashion.
The principal points of interface for the latter task were (1) the operator, (2) the
incentive awards officer, and (3) the comptroller's office. An IMC may work only with a
first line supervisor and by corresponding with the incentive awards officer to process the
award payment. This simple structure, which is supposed to exist for every supervisor
working in the federal government, is very often hamstrung by several layers of reviewing
and approving authority. Every effort was made to keep the PCRS as simple and
automatic as possible in order to avoid the debilitating effects of time lag on incentive
motivation.

General Implementation of the PCRS

During 1977, the PCRS was tested and evaluated at the pilot site (Shumate et al.,
1978), and a replication was performed at a second site, both with similar highly favorable
results. As a result, the Director of the Industrial Activities' Management Information
Systems Division of the Naval Sea Systems Command requested that the Navy Personnel
Research and Development Center implement the PCRS at the remaining six naval
shipyards. Time and monetary constraints dictated that the implementation task include
three major steps: (1) development of the measuiement and management systems, (2)
conduct of management training, and (3) program evaluation. Task I was the

responsibility of the fie!d installations; and tasks 2 and 3, of NAVPERSRANDCEN.

Copies of the production reports and a description of the general management system
were supplied to each of the field installations. The NAVPERSRANDCEN research staff
prepared a 2-day workshop on incentive management, and developed an evaluation plan

:)r the project. Training for the IMCs, some supervisors, managers, and incentive awards
personnel was given during the first week of August 1978. Approximately one-half of the
training time was spent describing the effects of the various parameters of feedback and
reward upon work motivation. Of the remaining time, half was spent developing the
parallels between theory and management for the data entry job, and the other half was
dedicated to problem solving (both with the use of the diagnostic properties of the
production report, and with the practical concerns of implementation within the organiza-
tion).

The IMCs were then tasked to implement the system by the beginning of the fiscal
year, to run the program for 60-90 days in order to establish baselines, and, finally, to
introduce the program to the key entry operators at the beginning of the year. Key
elements and evaluation criteria for the program were emphasized:

I. Feedback should be timely and provided on an individual basis.

2. Feedback should be informative (i.e., the operators should be aware of the
imeaning of all of the statistics and indices on the production reports). This would include
how the reward was derived.

3. Rate and time standards should be adequately set in order to produce an
incentive effect.



4. The mechanism for processing the monetary reward must be established prior to
introduction of the program so that payments car be made without delay (bimonthly
payments with a provision for a minimum payment of $25 was recommended).

5. Negative sanctions for low performance should be minimized.

Unfortunately, these key elements could not be varied systematically and thus dealt
with in a strictly experimental fashion. Feedback with and without a standard wac
examined in the pilot site (Dockstader, Nebeker, & Shumate, 1977), but time constraints
and other practical concerns required that the PCRS be implemented as a complete
package for the remainder of the sites. Thus, the evaluation plan allowed only for
monitoring performance rates, auditing standards, and holding follow-up meetings with
the IMCs. These meetings assessed the relative effectiveness of the implementation vis a
vis the five key elements listed above.

RESULTS

Performance at Pilot (A) and Replication (B) Sites

The dependent variables used to analyze key entry job performance were keystroke
rate and productive time. As previously indicated, the measures of these variables are
indices, expressed as percentages, which are comparisons o)f these variables with their
respective standards. Thus, the data to be presented here will be expressed in terms of
percent of the standard. The only exceptions to this are data for the pilot (A) and the
replication (B) sites. At these locations, the performance baselines had been established
in terms of keystrokes per hour (KSHR) because of the absence of standards during the
baseline period.

Site A

Figure I provides pre- and postimplementation keystroke rates, productive time, and
total productivity (i.e., the product of speed and time) for the pilot (A) site. As shown,
the average overall keystroke rate for the 3 months prior to implementation was
approximately 8000 KSHR. (Data for a period of I year prior to this time indicates that
this baseline is slightly higher than had previously been the case (Shumate et al., 1978).)
The post-implementation data are averages of the monthly data and reported here in
quarter-years. The slight increase during the 1st quarter has been shown to be cost
effective for the organization (Bretton et al., 1978), and the linear increase during the
first 6 quarters represent, at its highest point, a 40 percent increase in keystroke rate. It
can also be seen that productive time increased from 80 percent to 110 percent during the
first 2 quarters, anrd then leveled off until the end of the 6th quarter where it began to
increase again in response to the decrease in keystroke rate. These changes in rate and
time reflect turnover within the key entry section--three high performing operators left
the section for jobs elsewhere. Their work was picked up (at the cost of time) by other,
slower operators. Productivity appears to have leveled off during the 5th to 10th quarters
at about 115 percent, or an increase of about 140 percent over the first quarter.

Site B

As indicated previously, several months following implementation at the pilot site, it
was UEcided to test the effectiveness of tlhe r"CR,, at a second '.cation. The primary
purpose was for a validity test, as a considerable amount of feedback and work flow
changes had preceeded the implementation at the pilot site and may have accounted for

6



I

the changes in performance there (Shumate et al., 1978). In order to logically eliminate
such "Hawthorne effects," we attempted to design the most conservative test for the
replication. This was achieved by selecting a second organization that had a well
established record of high productivity.
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Figure 1. Pre- and postimplementation production statistics for the pilot (A) site.

Site B was such an organization and had, in fact, an existing incentive management
program. The fundamental differences between that existing program and the PCRS had
to do with the amount and frequency of the monetary award, and also the work standards.
At site B, work standards were expressed in terms of keystrokes per day, rather than
hourly, and there was a single standard for the day shift and a single higher standard for
the second shift--the difference being a reflection of the different kinds of work
performed and the length of the shift.3 The reward was a lump sum of $150 awarded once
a year for performance that consistently exceeded the standard. This program had been
quite successful and had been operating for a considerable time prior to our entrance intouThe supcervsoru in chargee ofptertn exitin prcogsdraetmewa quick to apprecntrne nthe
the organization.

The supervisor in charge of the existing programn was quick to appreciate the

differences between his approach and that of the PCRS, but was somewhat skeptical that
higher performance rates were possible from his operators. As a progressive manager,
however, he was eager to try an experimental program that could have further positive
effects on the productivity of his organization. Thus, each job was separately stan
dardized and ch inges were made in his existing production reports to accommodate the
new indices and the determination of rewards. The time standard was not adjusted,
hov er, because the highly efficient work flow system allowed for a 7.1 hour "on line"

31n the development of the programs at the other sites, separate standards were
developed for each key entry task.
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Figure 2 displays the effects upon keystroke rate. Again, the preimplementation
baseline is stable and representative of performance for the previous year--the overall
average being about 8750 KSHR. The change following introduction of the PCRS was
immediate and has been a relatively stable increase of about 1000 KSHR, an 1t percent
increase in productivity.

- PRODUCTIVE TIME

- KEYSTROKE RATE

0- PRODUCTIVITY
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M I50OO 1o5 Z•
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U 5DO 105

m 56SW z

-3 -L2 -12 3' 4 6 7
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Figure 2. Pre- and postimplementation production statistics fcr the replication (B) site.

Evaluation of Sites A and B

Comprehensive statistical and cost/benefits have been performed on the program
developed at site A (Bretton et al., 1978; Dockstader, Nebeker, & Shumate, 1978; Shumate
et al., 1978). The need for such an analysis at site B is questionable, however, because of
(1) the stability of the increase and (2) the fact that the acceptance of the program by
site B management did not require such a detailed argument.

visual examination of Figures I and 2 does suggest questions of both practical and
theoretical interest. For instance, although performance in terms of KSHR suggests a
high similarity between the two locations, the productivity measures indicate that site A
is much more productive than is sitc B. This is not the casc. Rather, the difference in
productivity is an artifact due to the different time standards at the two locations--site
A having a much smaller (and easily attainab'e) standard day while site B has the high 7.1
value referred to eartier. Therefore, in the equation--productivity = rate x time--there
is a greater overall chance that site A's time figure will exceed 100 percent than is the
case for site B, thus making the productivity measure higher.



The theoretical implications of this difference as it relates to work motivation are
obvious. First, other things being equal, lower standards allow for higher amounts of
monetary reward. Second, lower sta.ndards will result in some reward for more persons
(i.e., persons of lower ability will be able to earn some reward due to the time they spend
working rather than being strictly dependent upon the rate of their work). Some managers
could view this as a bad feature of this program. From the standpoint of incentive
management, however, it makes much more sense to be able to appeal to the majority of
the work force rather than to just the minority of high performers; a shortcoming of
existing incentive awards policy. Motivational theory as well as rational insight would
predict that unless a goal (i.e., performance level) is perceived to be attainable, the
working individual will not strive to reach it. In the example of the key entry task, if the
workers cannot achieve the high stroke rates or cannot be in the production mode for 7
hours per day, no amount of money could be great enough to have lasting effects on their
performance.

The multiplicative interaction of rate and time in this task can appear somewhat
paradoxical to the operator who is capable of high speed. Typically, prior to the advent of
this program, operators who were regarded as high performers were those who were
capable of high speed. When examining the production reports, however, it was found that
some slower operators produce as many or more keystrokes in a given day, week, or month

as the high-speed operator because of the amount of time the slower operator spends "on
line." This more productive operator may not, in fact, earn any monetary reward when
the time standard is as high as 7.1 hours. The effects of this unfortunate inequity is that
the slower but more productive operators will not receive any reward. As a result, they
will perceive themselves as being incapable of earning the reward and will thus not be
motivated to attempt higher rates of performance. In addition, the high-speed operator
can be frustrated by a high time standard and see high performance rates as not resulting
in much payoff. Although it is impossible to determine exactly how much influence this
frustration has on the other operators, it was a factor in the way that the program was
perceived at site A (Dockstader et al., 1978).

The salience of these two standards and their interactive nature became more
obvious in the performance of the remaining sites. As for the other four important
criteria for evaluation, reterred to on page 5, sites A and B received considerable
development related to those criteria from the researchers as well as local management.
The remaining sites, however, got this information only through the incentive
management workshop. The remainder of this paper will address these criteria as they
apply to the general implementation of the PCRS at the other sites.

Performance at Remaining Sites

Only four of the six sites represented at the incentive management workshop
provided data for evaluation. Site visits were made to three of the four locations in order
to audit their standards and assess the effective implementation of the five criteria
referred to above.

Be!ore proceeding with this discussion, two caveats are provided. First, no location
developed an adequate baseline for the purpose of an unequivocal statistical analysis. The
baselines range from less than I month to as many as 4; in each case, however, they were
contaminated by prior knowledge on the part of the participant operators. On the
surface, this appears to have had little effect on the outcomes and, in any case, it would
provide conclusions of a conservative nature (i.e., such contamination usually elevates
baselines rather than lowering them).
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The second potentially contaminating event that can be expected to have significant
effects on performance is the threat of reduction-in-force (RIF). At the time that most
of the sites had implemented the PCRS, headquarters announced that there was going to
be a large scale RIF in key entry.

Sites C and E)

In the four remaining sites, baseline data were available for all three indices. That
is, "keystroke rate" here is really an index of keystroke rate compared to the rate
standards. These statistics for sites C and D are presented in Figure 3 and 4, which
provide a dramatic example of the interactive effects of rate and time in the
determination of productivity. In Figure 3, productive time increased slightly, but
remains relatively constant during the 8 months following implementation. Keystroke
rate has increased linearly and has been the driving parameter for total productivity, as
can be seen by the close parallel. Figure 4 represents the opposite extreme. In this
location, productive time has remained relatively constant, while the variations in
productivity have been directly related to changes in keystroke rate.
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Figure 3. Pre- and postirnplementation production statistics for site C.
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Figure 4. Pre- and postimplementation production statistics for site D.

Also accounting for the differences between these two sites is a case of opposites.
Of the five criteria, there was only agreement on one part of one of them--the rate
standards had been correctly set according to the rules developed by Nebeker and Nocella
(1979). At site D, regular feedback was not given; it was only provided when an operator
had made a reward. As a partial result of this, not a single operator interviewed
understood the relationship between the time and rate standards, or how the reward was
derived from them. At site C, on the other hand, at least half of the operators and both
shift supervisors understood and could verbalize this relationship. The rate standard at
site D was set at 7.0, compared to 6.5 at site C. It is obvious from production reports
that there are operators in that organization who are capable of beating the rate
standards, but the debilitating effect of the time standard precludes monetary rewards for
all but the very fastest. At site C, payments were made promptly as a part of the bi-
monthly paycheck and were paid in full each month. At site 0, only two checks--for
performance 2 or 3 months earlier--had been processed, 6 full months following
introduction of the program.

One final factor picked up from interviews of site D operators concerned a conflict
related to productive time. Although the operators were informed (by memo) that they
should attempt to increase their productive time, several reported that they were afraid
to do so, since tfly migziht lose their jobs if thcy r-n out of ,.,ork. Thu.s .any attempts at
increasing productive time was at the cost of decreasing keystroke rate. This obvious
bind was not designed into the PCRS, as running out of work was provided as a legitimate
reason for reducing the work time standard. Running out of work also provides impetus
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for management to reexamine the work flow system and the supervisor's role in the
distribution of work. It is, after all, not the case that there isn't enough work to be done.
Rather, the flow of work is interrupted to the extent that it has a negative effect upon
productive time-- unless such time is otherwise accounted for.

The announcement of the forthcoming RIF was made at month 2 for sites C and D.
The effect, if any, was transient- -although this might account for the large decrease in
keystroke rate at month 2 for site D. In interviews with the operators, at all of the
locations visited, there was an awareness of the impending reduction, but few considered
it a serious immediate problem.

Sites E and F

Production statistics for sites E and F are presented in Figures 5 and 6. At the time
of this writing, site E had not been audited so little can be -.aid beyond a description of
the statistics presented in Figure 5. Productivity increases have not been stable, but are,
at a minimum, 15 percent. Again, as has been the case with most of the sites, the gain
primarily resulted from increases in keystroke rate rather than in productive time.

*--O PRODUCTIVE TIME
130

SKEYSTROKE RATE

t -- 6 PRODUCTIVITY

S120
0
2

110

I-.

MONTHS OF PERFORMANCE
I

Figure J. Pre- and postimplementation production statistics for site E.
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Figure 6. Pre- and postimplementation production statistics for site F.

Productivity at site F increased following implementation of the PCRS, and the
depression at the 3rd and 4th month are interpreted as a reflection of the intention to
RIF. Since then, there has been a slow but steady increase in productivity that appears to
have leveled off at 95 percent--a 20 percent increase over the baseline figure. The audit
conducted at this site revealed that daily feedback had been provided. The operators
generally understood the production statistics and realized that both rate and time were
the determinants of productivity and, in turn, rewards. This location, however, had the
highest time standard (7.1 hours), and the operators expressed considerable frustration
concerning this figure. An examination of the performance rates of individual operators
indicated that 50 percent of them could have been earning some monetary reward if this
value was set at the recommended 6.8 heurs. As it was, only 25 percent were earning any
money and only one was making a significant amount.

CONCLUSIONS

Six key entry sections were examined regarding the effects of the PCRS on
productivity. In all but one section, there were significant gains in productivity ranging
from 11 to 40 percent. In the single location that showed no effects (in fact, net losses),
it was found that the time standard was too high for operators to achieve and that several
other features of the PCRS were not being practiced; notably, the lack of performance
feedback and the lack of timely payment of rewards.
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The greatest changes in productivity were found in those organizations that had the
lowest time standards (i.e., 6.5 hours). It has been reasoned that, other things being equal,
this results in (1) greater magnitudes of reward for a given stroke rate and (2) more
persons becoming eligible for rewards because It is easier to meet the smaller time
requirement. The latter reason is considered the most important, because it allows
incentives to reach operators who are in the middle of the performance range and will
thus include the majority of workers.

It has been observed by the authors during the course of this research program that
management has been generally reluctant to accept the lower time standard. The
reluctance appears to be one that is philosophically based on notions of a work ethic
rooted in "a fair day's work," which they equate with 8 hours. Although this idea is firmly
associated with compensation, many managers are apparently unable to divorce it from
incentive pay. Paradoxically, some have attempted, without success, to establish work
flow and supervisory practices that would allow for more time "in production" and, instead
of acknowledging the fact that they cannot raise the value to their goal, they set the
figure in a way that punishes the worker. The real paradox is that all of the evidence
concerning the effects of monet•ry incentives indicates that the performance resulting
from higher bonuses is proportionately greater than that resulting from smaller ones. This
is to say that the net effect in terms of cost savings is greater with the more generous
programs--a finding rather conclusively demonstrated at sites A and C.

A basic intention of the design of the PCRS was that negative consequences would
not be associated with substandard performance, and that high performance would yield
rewards. Implementation of this program, however, does have a punishment contingency.
Specifically, the money earned for high performance is a net amount resulting from the
summing of both substandard and suprastandard performance. Thus, if a person has more
substandard performance during a particular time period than suprastandard, he or she
would lose the money earned for the period of high performance. Thus, the withdrawal of
a positive reward results in a punishment. In the organizations with high time standards,
this is exaggerated and is a known and very aggravating fact because of the difficulty of
achieving the high time standard within the constraints of the production system. This
problem could be partially alleviated if the production report that presents the net
earnings was run more frequently. Most "borderline" operators readily acknowledge that
is was easier for them to conceive of performing consistently above standard rates for a
day or a week--but a month was too much to make the effort-payoff ratio worthwhile.
This is a potentially positive gain in productivity that is stifled to some extent by a
punishment consequence.

Ultimately, the cost savings derived from increased individual output come from a
reduction in the number of man-hours required to perform a fixed amount of work. Thus,
unless organizations have a very large backlog or are in a growth period, savings come
from the reduction of personnel. In a key entry task, this was easily accommodated
because of the large amount of turnover in this job. The pilot site found it easy to absorb
the loss of almost one-third of the key entry personnel because of the increased output of
the remaining employees. The implications of this kind of program for other jobs is
straightforward: mechanisms currently exist with civil service for continuing monetary
rewards for high performance. This fact is very important in the light of anticipated
ceiling point reductions and the large number of retirements from federal service being
predicted during the 1980s. Effective performance-related reward systems like the PCRS
are required to meet the difficulties associated with these !are changes. in th.e .... a--
manpower.
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RECOMMENDATIONS

It is recommended that OP-14:

1. Develop supervisory training courses in incentive management and implement
such programs for all civilian supervisors. This approach to management is not only
simple and easily taught, but also is totally consistent with major provisions of the Civil
Service Reform Act.

2. Use existing performance standards in the incentive management framework,
and develop new methods for measuring job performance. The psychological principles
that underlie the successful application of incentive mankagement do not require particular
kinds of work measurement (i.e., only industrial engineering approaches). Performance on
the job can be measured in many ways and used for dainaging people, but there is a
tendency to avoid measurement unless it is performed in the very traditional ways.

3. Use objectively measured work output as the primary factor in the d.termination
of performance awards. In the interests of productivity enhancement, performance
should be defined as productive output, and incentive awards should be established on this
basis.

4. Use objectively measured work output as the primary factor det-rminirg
favorable performance appraisal. If measured work were the primary input, much of the
vagueness and ambiguity associated with the performance appraisal process could be
substantially reduced and productivity enhanced.

5. Use objectively measured productivity as the primary factor in the selection of
individuals for promotion, pay grade increases, and other forms of advancement. It has I
long been recognized that the best predictor of future performance is past performance.
Performance per se, however, i3 rarely used as the primary qualification for advancement.
The long-term goals of productivity enhancement thiough incentive management demand
a change in this practice. I

The latter two recommendations were not based on results obtained in the present
research. Rather, they represent an extension of the principles evaluated here and are3
considered by the authors as an integral aspect of incentive management.
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